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Summary 
Objectives: Prevention at the worksite is considered increas- 
ingly important. This paper describes the methods used in a 
nationwide prevention campaign performed at a iarge Swiss 
bank and a Swiss industrial company. The aim of this project 
was to encourage genera[ hea~th awareness among company 
employeeso We also aimed to provide the companies with gen~ 
era~ heNth analyses of their staff as a basis for future health 
promotion~ Furthermore, new screening methods were eva~ 
~uated in the fie~d of research, 
Methods: Participation in the programme was vNuntary and 
free of charge, The programme targeted a[125243 empioyees of
the two companies inall regions of SwitzerIand. A mobile unit 
was available on site, The programme included awritten health 
questionnaire and medicN examinations (e. go, b~ood pressure, 
b~ood tests, ultrasound of the common carotid a~ery, osteo- 
densitometry~ examinations of the eye, ate). Analysis of indi- 
viduai test resu!ts, information brochures, and a telephone 
information service were aIso provided, Based on the data of 
the individuals, the "heNth status" of the employees of the 
two companies was analysed. The companies did not have 
access to the data of the individuals. The programme ran from 
August I996 to August 1998, 
Results: With a total of 10 321 persons taking part in the project, 
the pa~idpation rate was 41%o For the different examinations 
offered, patterns of participation were identifiable that varied 
with aeje~ hierarchica~ status within the concern, body mass 
index, and number of physica~ compiaints of the employee. 
Some of the variaNes showed the same trend for different 
tests, while others showed opposite trends. 
Conclusions: Participation in worksite health promotion pro- 
grammes i dependent on a complex system of individua~ and 
structura~ variaMes that need to be considered when p~anning 
worksite health promotion programmes. Consideration of 
specific target population characteristics, including motiva- 
tions and incentives as well as structural constraints is ~ike~y 
to improve partidpation rates in worksite health promotion 
programmes among employees. 
Key-Words :  Workp lace  - Hea l th  promot ion  - Screen ing  - Gender  - H ierarchy .  
Our grandmothers u ed to say: an ounce of prevention is 
better than a pound of cure. However, optimal methods 
and outcomes remain controversial 1. As health promotion 
is in general multi-factorial, several different, but over- 
lapping instruments and methods, such as information, edu- 
cation, or protection strategies can he applied at the con- 
ceptional individual level 2,s. The North American and Aus- 
tralian approach may be to sustain healthy environments 4. 
The European emphasis may be a combination of individual 
health promoting strategies and organisational develop- 
ment approaches 5. 
The Check Bus initiative is a health promotion project 
located at the workplace and made available to individuals 
on a voluntary basis, free of charge. The aim of this paper 
is to report on the methods of the nation-wide project 
running from August 1996 until August 1998. During this 
period 10321 individuals (6 251 men and 4 070 women) were 
examined using widely accepted methods as well as methods 
still under research consideration. 
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Methods 
The national information and prevention programme Check 
Bus was made available to all 25 243 employees from all hier- 
archic levels within two nationwide companies (a Swiss bank 
and a Swiss industrial company). Employees were sent once 
a personal invitation asking them to participate. Employees 
who agreed to participate received a standardised ques- 
tionnaire (59 complex items) on their general condition, phy- 
sical disabilities, and environmental conditions. There were 
questions concerning hypertension, cholesterol, glucose and 
blood lipids, risk of skin cancer and cancer prevention 
measures for women and men. The participants were asked 
about physical activity, alcohol consumption, nutrition, 
smoking habits, drug consumption, vaccination status, 
psycho-social well-being, and socio-demographic variables. 
The questionnaire was available in the three national an- 
guages German, French, and Italian. 
Physical examinations were performed by a team of special- 
ly trained doctors and nurses in a mobile unit which visited 
the different branches of the two companies nationwide. 
Participants presented their completed personal question- 
naires at the reception in the Check Bus. All questionnaires 
were checked for completeness. Body weight and height 
were measured and blood samples were taken from all 
participants. According to project organisation, various 
supplementary examinations were recommended to select- 
ed groups of participants, depending on their age and sex: 
For men over 40 years an ultrasound examination of the 
carotid arteries was recommended, for women over 40 years 
an osteodensitometry based on ultrasound technique was 
available. Employees under 40 years could take part in a 
fitness test which included a body fat analysis. However, 
every participant was free to choose a test recommended for 
the other age category, i.e., <40 or > 40, instead of the one 
recommended for his or her age group. Finally, all parti- 
cipants had the opportunity to have suspicious kin lesions, 
their eyesight, and intraocular pressure checked. For bi- 
variate analyses Chi-square (X 2) test and, for multivariate 
analyses, logistic regression models were applied using SPSS 
version 9.0 for the personal computer, whereby a level of 
two-sided significance of p < 0.01 was defined. 
Ultrasound osteodensitometry 
To measure the bone mineral density (BMD) ultrasound 
technology was applied 6,7. Two variables measured most 
commonly are the speed of sound (SOS) and the broadband 
ultrasound attenuation (BUA) when the ultrasound passes 
through the bone 6.7. These measurements correlate with the 
BMD of the calcaneus 4,5,8 10. The well established T-score 
was used to compare the measured value X (X = 0.67" x 
BUA + 0.28* x SOS -420",  * = constants) 11with the value 
that could be expected of a 20-year-old woman from the 
same ethnic group12. T-scores*: > -1 were defined as normal 
values. T-scores between -1 and -2.5 were defined as slightly 
5. 
~24114711) 
L o~ 3.8 
(9312427 
::women <40) 
~0.04 % 
(3/6251 men) 
skin changes within 
lflammation; 
:ormation), 
Table 1 Recommended examinations and participation rates in offered examinations 
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reduced values of bone density (osteopenia), in compari- 
son with healthy younger women. Women with T-scores 
<-2.5  were defined as a risk group for osteoporosis, as 
suggested by WHO in 199413 . After answering questions 
concerning relevant medical history (hysterectomy, ovariec- 
tomy, or steroid intake), the actual measurement was per- 
formed at the calcaneus with an ultrasound ensitometer 
(Achilles +, Lunar, Madison, USA). 
B ioelectrical impedance analysis (B IA ) 
BIA is an electrical measurement of resistance. A homoge- 
nous electrical field with alternating current of consistent 
strength is produced by placing electrodes on the skin of the 
test person. The total resistance =impedance (Z) is then 
measured in ohm. The impedance of a biological conductor 
consists of resistance (R) and reactance (Xc)t4. Reactance 
(field of capacity) describes the resistance of a condensator 
against alternating current. Each cell membrane functions as 
a tiny condensator through protein-lipid layers. Therefore, 
reactance is an indicator of body cell mass14. Resistance (R) 
describes the pure resistance of a conductor against alternat- 
ing current and is reversed proportional to the total amount 
of body water. Due to the high body concentration of water 
and electrolytes, the so-called fat free mass (FFM: total body 
weight minus body fat) is a good conductor of current as fat 
has a high resistance ~4. There are different models for cal- 
culating FFM. Body-weight, he resistance as well as the age 
and sex of the person might be taken into consideration. The 
formula displayed in Table 2 was used for our calculations 15. 
After the FFM is defined, the body fat mass (BFM), the 
extra-cellular mass (ECM), and the body cell mass (BCM) 
can be determined 16. 
For the BFM the following definitions were used: Men with 
a BFM less than 10 % of their weight have a decreased BFM, 
Women: 
FFM [kg] = 5.0910 a § 0.6483 ~ X H2[cm z] + R [.O] + 0.1699 ~ x W in [kg] 
Men: 
FPM [kg} = 6:493" + 0.4936 ~ x H2[cm 2] ~ R [~] + 0,3332 a x W in [kg] 
Women and men: 
Fat[kg] = W [kgl - FFM[kg] 
ECrvl [kg] = FFM [kg] - BCM [kg] 
BCM [kg] = 0.29" x FFM [kg] x e, where e = arctan (Xc + R) ~ 
Body mass index (BMI): 
BMI = BW [kg] § height 2 [rn 2] 
Constant ,4 
b As used by the software for BIA 2000-S, Body composition Analyzer, 
PreCon 5chwe~z AG, Basel, Switzerland. 
Table 2 Formulas used to  calculate extra-ce l lu lar  mass (ECM), body  cell 
mass (BCM) and body  mass index  (BMI).  FFM = fa t  f ree mass, W = body  
we ight ,  H = he ight ,  BF = body  fat ,  R = resistance, Xc = reactance 
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between 10 % and 15 % a normal BFM and over 15 % an in- 
creased BFM. Women with a BFM less than 20 % of their 
weight have a decreased BFM, between 20% and 25% a 
normal BFM and women with over 25 % were defined as 
having an increased BFM. An increased BFM indicates a 
poor or unbalanced iet (high calorie intake). A decreased 
BFM indicates undernourishment. Sportspersons may have 
a decreased BFM due to their training schedule, (e. g., mara- 
thons) but an increased body mass index (BMI, Tab. 2). The 
BCM is mainly determined by the muscle mass. A high BCM 
means a big muscle mass (bodybuilders, athletes etc). A low 
BCM means a small muscle mass (e.g., katabolic situation 
due to lack of nutrition, muscular dystrophy). 
The following definitions were used for the BMI: people 
with a BMI below 19 were regarded as being underweight, 
people with a BMI between 19 and 25 were considered as 
having normal weight, people with a BMI of 25 through 30 
were defined as being overweight, and people with BMI 
over 30 were defined as obese. 
After a participant was correctly connected to the analyser 
(BIA 2000-S, Body Composition Analyzer, PreCon Schweiz 
AG, Basel, Switzerland) the resistance was measured. Three 
seconds after switching on the analyser the results were 
read and registered. The resistance xpected was defined 
between 250-750 ~. Results outside this range were con- 
sidered indicative of a measuring error. 
In the Check Bus, participants with pacemakers were not 
allowed to have a bioelectrical impedance analysis, despite 
the fact that no complications are described in the literature. 
Pregnant women were also excluded from the examination 
as results would have been invalidated zT.To achieve optimal 
results, participants were instructed in advance not to eat 
or drink anything for two hours before the examination, 
no physical exercise for 12 h and no alcohol intake for 24 h 
preceding the examination. 
Fitness check 
The fitness check included an endurance test. This measures 
the capacity of the cardio-vascular system, the lungs, and 
muscles to transport oxygen. Flexibility of the lumbar 
spine, and the elasticity of the hip extensors were assessed. 
Strength of the upper body (to measure dynamic o-opera- 
tion of shoulders, arms, and chest), and strength of the trunk 
(to measure dynamic stamina or strength of the abdominal 
muscles) were also evaluated. To assess endurance, the par- 
ticipant continuously stepped up and down a step 30 cm high 
for three minutes, maintaining a constant speed, directed by 
a standardised audio tape. Five seconds after this exercise 
was completed, the pulse was taken for 60 seconds and 
registered. 
198 Section: International comparison of health determinants Schilling J, Lee Ch-Y, Faisst K, et al. 
Methods of the National Check Bus Project 
To assess flexibility, the participant sat on the ground, legs 
stretched with the soles of the feet (without shoes) against 
a wooden box. The participant stretched trunk and arms 
forward as far as possible and the distance between the 
fingertips and box was measured. 
To assess the strength of the upper body, male participants 
were required to do push-ups with the body straight from 
toes to shoulders, women from knees to shoulders. They had 
to perform as many push-ups as possible in one minute. The 
test was stopped if they paused for more than three seconds. 
The total number of push-ups was registered. 
To assess the strength of the trunk, participants lay on their 
back, both knees bent at an angle of 90 degrees, feet flat on 
the ground, and hands placed behind the neck. The exami- 
ner held to participant's feet firmly on the ground. For one 
minute the participant performed as many sit ups as pos- 
sible. If the participant paused for more than three seconds, 
the test was stopped. The number of performed sit ups was 
registered. 
After the fitness test the personal results were compared 
with standard values, based on results of healthy US Navy 
members of the same age and sex 18. The results were given 
in percentiles. The percentile "50" corresponds to the stan- 
dard value. If a participant had a percentile of 75, this means, 
that in his/her age and sex group 74% of US Navy members 
performed worse than the participant 10.1s. 
Detection of atherosclerosis 
Screenings for pre-clinical atherosclerosis are mostly based 
on the early detection of risk factors such as hypertension 
and serum lipids. Advances in ultrasound techniques now 
offer a direct non-invasive screening method. It allows the 
visualisation of lesions in the common carotid artery and the 
early detection of endothelial alterations as growth of the 
intima media. This screening method can also detect athero- 
sclerotic plaques. Atherosclerotic changes in these vessels 
correlate with changes in the coronary arteries 19. Carotid 
ultrasound examinations were performed in the Check Bus 
by specially trained physicians with an ultrasound scanner 
(SONOLINE Versa Pro, 7.5L40 linear array, Siemens). 
The left and right common arteries were scanned for the 
presence of atherosclerotic plaques and wall thickness. If 
plaque was present, he maximal thickness of the plaque was 
measured and velocity flow measurements were performed. 
In addition, the HDL-quotient of the participants who had 
an ultrasound of the carotid arteries was determined. 
Dermatological examination 
A dermatological examination was performed when partic- 
ipants stated that they had noticed one of the following 
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suspicious kin changes with the last three months: any skin 
lesion with growth of more than 5 mm; substantial increase 
in thickness; colour changes; ill-defined, irregular or asym- 
metrical edges; inflammation; constant i ching or bleeding 2~ 
Ill-defined, asymmetrical nd/or irregularly coloured nevi 
with or without additional inflamed edges, and birthmarks 
with satellite formation were considered to be suspicious 
and further examination by a dermatologist was recom- 
mended. 
Eye tests 
Professional opticians performed three eye examinations 
(eyesight, objective refraction, and intraocular pressure) 
under medical supervision. Information on previously pre- 
scribed corrections of vision (glasses, lenses), the possession 
of a driving license, measurement results of the objective 
refraction (sphere of bulbus, cornea cylinder, axe length 
of bulbus) of the uncorrected vision (SC), and the correct- 
ed vision (CC) as well as the internal eye pressure were 
registered. 
The colloquial term "eyesight" was defined as the ability to 
see with correction (= visus cum correctione) 21. The ability 
to see without correction (= visus sine correctione) was 
defined as the "natural vision" 21. If not specified, the term 
vision was used for the uncorrected sight. Due to space 
limitations in the Check Bus, a sign projector and three 
mirrors were used to compensate for the short distance. Par- 
ticipants had to read letters of different sizes from an opto- 
type board. Natural and corrected vision were measured 
separately for each eye and the results were registered. 
In order to determine the objective refraction, the partici- 
pant was placed in front of a reffactometer ("Nideck Auto 
Reffaktometer AR-800") 22. While the person was looking 
relaxed at the screen, three consecutive measurements were 
taken. The same process was repeated for the other eye and 
the mean values for each eye were registered. The axis 
length of the bulbus, the refraction capacity of the bulbus 
sphere and the lens cylinder were measured. 
The pressure on the inner wall of the eye is called intraocular 
pressure and can be measured by exerting pressure on the 
cornea. The measurements were performed by a tonometer 
("Nideck NT 2000 Noncontact Tonometer") 23by using a jet 
of air released after centring the cornea. The median of the 
three measurements was registered. 
Intraocular pressure up to 22mmHg was defined as 
"normal" 21. Participants who had an intraocular pressure 
exceeding 22 mmHg were advised to seek further medical 
examination. 
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Personal information for participants 
After the examinations, all participants had the opportunity 
to discuss their individual test results with the medical staff 
(nurse or, if necessary, with a doctor) for clarification. The 
individual written summaries of the results in German, 
French, or Italian were sent to each participant's home 
address to ensure confidentiality. A specially designed 
Check Bus information booklet called "Guide for Your 
Health", was also enclosed in the language requested by the 
participant (German, French, or Italian). The guide book 
also contained further information on ,,who and where to 
ask", including addresses and phone numbers of relevant 
institutions. All participants had the opportunity to call 
an especially installed hotline at the Check Bus office to 
inquire about heir personal results. Participants with results 
needing further clarification received a letter for their phy- 
sician with the relevant findings and data. 
Results 
The overall participation rate was 41% (n = 10321, n total = 
25243). The age distribution was as follows (men/women): 
mean 39.9/37.3, median 39.0/35.0, SD 10.8/11.3 (Tab. 3). The 
proportion of bank employees was 83.9 %. The participation 
rate of the bank employees was highest among the age group 
30 to 49 (men 60.5%, women 49.6%), with those under 30 
(men 18.1%, women 32.1%) and those over 50 (men 21.4%, 
women 18.2%) participating less often (Tab. 4). We did not 
have access to equivalent demographic data of employees of 
the industrial company, making a comparison impossible. 
Also, we did not have access to individual demographic data 
of non-participants of bank employees. This lack of indivi- 
dual data precludes any multivariate analyses of general 
participatory patterns. However, among participating em- 
ployees in the Check Bus project, we were able to analyse 
the participation patterns for individual examinations that 
were differentially recommended to participants according 
to age and gender. 
For the ultrasound of the carotids, all employees to whom 
the examination was recommended (men age 40 or older), 
and none of the employees to whom it was not recom- 
mended, participated. 
In the measurement of bone density, 82.7% (1359) of those 
to whom the examination was recommended (1643 women 
age 40 or older), participated, whereas only 1.1% (96) of 
those to whom it was not recommended (6498) chose the 
examination. For those to whom the examination was re- 
commended, the following variables were associated with 
higher participation: older age (OR 1.03, p = 0.009), lower 
hierarchy (OR 5.3 for low-level vs high-level and OR 4.1 for 
low-level vs mid-level, p < 0.001 for both comparisons), 
industry employee (OR 4.1, p = 0.002), higher BMI (OR 1.1, 
p < 0.001), and more physical complaints (OR 1.1, p < 0.001). 
For those to whom it was not recommended, higher hier- 
archy (only mid-level vs low-level employees, OR 2.5, p = 
0.004), lower BMI (OR 1.1, p = 0.003), and more physical 
complaints (OR 1.1, p < 0.001) were associated with higher 
participation. 
i~6  : (28.2) 1793 
, 03.i)  ~4~2 (34.7) 892 
(9,5) 3172 (30.7) 2685 
(28.7) lS88 (25.4) 662 00:e : 
(21.9) 913 (22.4) 320 (7.9) 4070 (39,4i 
(26,0) 2501 (24.2) 982 (9.5) 10321 (i00) 
Table 3 Distribution of  age and sex of  the participants in the mobile work  site health promotion programme Check Bus 
Total 13527 3680 (40.0) 9208 Total p < 0.001 
4235 1182 (32.2) 3660 < 30, p < 0.001 
7424 1827 (41.4) 4450 30-49, p = 0.60 
1868 671 (61.1) 1098 50 § p = 0,034 
C~m~a iso~ ~}: :pr~ i~S ~r~rn tw~ independent samples; ,~ 
7998 3271 (39.5) 8275 Staff, p < 0.001 
5529 408 (43.7) 933 Superiors, p = 0.669 
Table 4 Detailed participation rates of  the bank company. Demographic description of  age groups and ranking (absolute and percentage values) 
of  the participants versus all employees of  the bank company 
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In the bioimpedance analysis (body fat mass), 86.1% (4792) 
of those to whom the examination was recommended (5610 
men and women younger than 40), participated, while 
only 5.1% (241) of those to whom it was not recommended 
(4711) decided to choose this examination. The variables 
that were associated with higher participation in bio- 
impedance analysis among those to whom it was recom- 
mended were: younger age (OR 1.1, p < 0.001), lower hier- 
archy (only low-level vs high-level employees, OR 2.1, 
p < 0.001), industry employee (OR 2.2, p < 0.001), lower 
BMI (OR 1.1, p < 0.001), and fewer physical complaints 
(OR 1.03, p = 0.005). The variables associated with higher 
participation among those to whom the examination was 
not recommended were: younger age (OR 1.2, p < 0.001) and 
lower BMI (OR 1.1, p < 0.001). 
All participants filled out the questionnaire, underwent a
basic physical examination, and blood tests were made. A 
total of 3068 men age 40 and older (49.1% of all male par- 
ticipants) had an ultrasound evaluation of the carotid arte- 
ries, 1359 women age 40 and older (33.4 % of all female par- 
ticipants) had an osteodensitometry, 4694 (45.5%) persons 
participated in the fitness test, 3318 (32.1%) persons re- 
ceived the visual screening for melanoma, 5085 (49.3 %) re- 
ceived the body fat analysis and 6 559 (63.6 %) persons had 
an eye examination. 
The most frequent initial question in health survey ques- 
tionnaires "How would you describe your health at present?" 
was answered with "excellent" by 2 511 people (24.5 %), with 
"good" by 6239 people (60.9%), with "mediocre" by 1420 
people (13.9%), and with "poor" by 77 people (0.8%). 
Significantly more men indicated that their health was "ex- 
cellent" (1593=25.6%) or "good" (3805=61.2%) than 
women did ("excellent" 918 (22.8%) and "good" 2434 
(60.4 %), whereas more women than men chose "mediocre" 
(645 women (16.0%), 775 men (12.5%), (Mann-Whitney 
Test, p < 0.001)). For nearly 3/4 (74.1%) or respondents he 
current health status was their usual health status. For 
16.5 % the current health status was worse than usual, while 
for 9.5% it was better than usual. In terms of physical 
complaints, the majority of participants had experienced 
relatively few physical problems. One third of participants 
(3437/33.3 %) had had two or less minor physical complaints 
during the four weeks preceding the survey, while 6181 
participants (including the 3 437/60 %) had experienced one 
major or less five minor physical problems. 849 people 
(< 8.2%) reported having experienced three or more major 
physical problems and less than 1% complained of having 
had four more major physical problems. Table A1 displays a 
selection os results including cholesterol, HDL-quotient, 
blood pressure, BMI, and body impedance measurements. 
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Osteodensitometry revealed that 753 women age 40 or older 
(55.4%) had normal bone density, 511 (37.6%) had osteo- 
penia, and 95 (7.0%) had osteoporosis (82.7% participa- 
tion rate among women age 40 or older), as defined in the 
methods ection. Of 2427 women under 40 years of age, 
93 (3.8%) chose this test. The proportions of the three 
categories, osteoporosis, osteopenia, nd normal, were not 
significantly different from those in the older age category 
(59.1%, 33.3 %, and 7.5 %; Fisher's exact est p = 1.00). Not 
surprisingly, the proportion of those with osteoporosis n- 
creased significantly with age (35-44:4.8 %, 45-54:6.5 %, 
55 or older 10.9 %, Mantel-Haenszel X B for linear-by-linear 
association =18.4, p < 0.001; Pearson Correlation for age 
and T-score = - 0.133, p < 0.001). 
Atherosclerotic plaques in the common carotid artery were 
detected in 339 (11.0%) of the 3068 men age 40 or older 
taking part in this examination (none of the younger than 
40-year-old men nor women any age chose this exam). The 
proportion of men with plaques of the common carotid 
artery detectable by ultrasound progressively increased with 
age (4.3 % between age 40 and 44, 10.6 % between age 45 
and 54, 20.4% between age 55 and 64, and 33.3% among 
men older than 65, Mantel-Haenszel X 2 for linear-by-linear 
association =94.3, p < 0.001). 
BIA was done on 5033 participants (48.8% participation 
overall, 4792 or 85.4% participation among those younger 
than 40 years of age; 241 or 5.1% of those age 40 or older 
chose this test) and an increased percentage of fat mass ac- 
cording to the definitions was found in 3195 participants 
(63.5 %). Normal fat mass was found in 1330 participants 
(26.4 %) and in 508 participants a decreased fat mass (10.1%) 
was detected. According to the accepted definitions of 
obesity 24, obese people made up 513 or 5.0% of the parti- 
cipants (men: 309 or 4.9%; women: 204 or 5.0%; XB= 0.03, 
p = 0.86), overweight were 2709 or 26.3% (men: 2102 or 
33.7%; women 608 or 15.0%; X 2 = 443.4, p < 0.001), normal 
weight had 6514 or 63.2% (men: 3730 or 59.7%; women: 
2784 or 68.8 %; X 2 = 82.4, p < 0.001), and underweight people 
made up 569 or 5.5% (men: 104 or 1.7%, women: 465 or 
11.5%; X 2 = 451.7, p < 0.001). 
Discussion 
In this report the methods of the Check Bus Project are 
introduced, The results contain only a selection of our find- 
ings. The participation rate of 41% (10321 of 25243) is com- 
parable to other workplace health promotion programmes. A 
health promotion programme in Cincinnati, USA 25 had a par- 
ticipation rate of 48 %. It is, however, significantly lower com- 
pared to directly offered health checks in general practices 
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with a 74% participation rate 26. In contrast to this, the OX- 
CHECK study found that if the entire population is offered 
health checks systematically, the acceptance rate is lower 27. 
The Check Bus Project was performed uring a period of 
major restructurings within one of the companies involved. As 
the restructuring affected most the employees in the French- 
speaking part of Switzerland, the participation rate was con- 
sequently lower there. We assume the company restructuring 
negatively influenced the participation rate. In view of this 
the participation rate may be regarded as rather high. 
One major goal of health promotion projects is to address 
people less conscious of their health. Since data of the non- 
participants i missing, no conclusions can be drawn as to 
whether this goal was achieved. The Swiss Health Survey 
19972a which was performed uring the same period of time, 
found that a total of 83 % of the Swiss population answered 
the question "How would you describe your health at pre- 
sent?" with "fine" or "excellent." In the Check Bus study, 
85 % of participants replied with either "fine" or "excel- 
lent." Among our 6245 male study participants whose BMI 
was available, 2411 or 38.6% were overweight or obese, and 
among our female participants with available BMI (4061), 
812 or 20.0% were overweight or obese. Corresponding 
proportions found in the Swiss National Health Survey in 
1992/3 for the same age group (15 years or older) 29 were 
39.2% for men and 21.8% for women, respectively. These 
proportions were not statistically significant X2= 0.52 for 
men and 5.1 for women, respectively, p > 0,01 for both). 
With respect o the self-perceived overall health status and 
the distribution of overweight and obese people among men 
and women, these results may indicate that our population is
comparable to the general Swiss population. 
Men usually belong to the group of people who are less 
health conscious. Gender-specific health research shows that 
women and men differ in their willingness to undergo pre- 
ventive actions such as medical check-ups or the use of 
medical services in times of physical complaints 3o. The ques- 
tion as to why men use preventive measures less than women 
and what can be done to enhance the use of such services till 
remains unanswered. Similarly, most studies that look at 
participation rates in worksite health promotion programmes 
and at factors that determine healthy behaviour have found 
that women, in general, tend to participate more in worksite 
health promotion programmes and also tend to adhere to a 
healthier lifestyle 31-35. However, more differentiated studies 
looking at differences within female gender also showed the 
significant variation among women and multiple factors, 
such as life stressors, education, mood 36, role as a caregiver 3I, 
type of programmes offered 34,35, as well as out-of-work acti- 
vities 37, Clearly, more qualitative components need to be 
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incorporated into worksite health promotion program 
evaluations in order to make worksite health promotion 
more efficient and appropriate for the target population. 
Against his background, it is not surprising that the partic- 
ipation rates among women and men varied depending on 
the age group. 
In our sample, female bank employees' participation was 
only significantly higher among the youngest age group 
(Tab. 4), under age 30 (p < 0.001), while in the oldest age 
group (age 50 years or older), there were more men who 
participated (p = 0.034). 
An interesting finding was that, for bone density measure- 
ment, BMI and physical complaints were inversely associa- 
ted with participation among those to whom the examina- 
tion was recommended and among those to whom it was 
not recommended. This was not the case for BIA, and we 
suspect hat, as long as there are no other barriers, such as 
physical exercise (required for BIA, which was linked to 
the fitness check), overweight, or obese people, and people 
with physical complaints tend to utilise health promotion 
programmes differently. 
However, the odds ratios for these variables were rather 
small compared to those for structural variables, such a 
variables, such as hierarchy wind employer (bank vs in- 
dustry), emphasizing the importance of structural, as oppos- 
ed to personal, factors that need to be taken into account 
when planning worksite health promotion programmes, as 
other previous tudies have shown 3&39. Finally, self-efficacy, 
reported in the literature as one of the more important 
factors for participation i worksite health promotion pro- 
grammes 39'4~ may actually mirror an employee's realistic 
judgement of structural barriers. 
Employee health promotion programmes typically involve 
education programmes, cholesterol, blood pressure, diabetes 
or other similar screening programmes, moking cessation 
programmes, drug/alcohol testing and counselling program- 
mes, exercise facility or activity programmes, and recreatio- 
nal activity programmes 41. We chose a novel methodological 
approach in the Check Bus by complementing traditional 
modules with modern technical devices for osteodensitome- 
try, ultrasound of the common carotid artery, computerised 
body composition measurements, and intraocular pressure 
measurements. Some of these new and partly still contro- 
versial technologies may have been more attractive to our 
cohort of bank and industry employees than the traditional 
health promotion interventions at worksites. If just the 
traditional health promotion modules frequently available 
in private practice and low budget health promotion inter- 
ventions at worksites had been offered, people may have be- 
en less interested. Also, the fact the that Check Bus was not a 
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permanent institution may have influenced the participation, 
and potentially, a permanent institution of a worksite health 
promotion programme may have an impact on participation 
in both directions, as well as a differential impact on different 
subgroups. 
In addition to the described basic examinations, more spe- 
cialised examinations were available to the participants 
according to gender and age. However, participants were 
able to choose a different module offered by the health 
promotion programme as an alternative to the one re- 
commended. For the bone density measurements and BIA, 
employees of lower hierarchy and from the industry tended 
to participate significantly more often than those of higher 
hierarchy and from the bank. Participation rate in bone 
density measurement (employees age 40 or older) was higher 
for the older, of higher hierarchy and those with more phys- 
ical complaints. Conversely, for the bioelectrical impedance 
analysis (younger than age 40), participation rate was higher 
for the younger, of lower hierarchy and those with fewer 
physical symptoms. While some of these opposing trends are 
explained by the fact that BIA was offered to participants in
conjunction with the fitness check, which may have pre- 
vented people with higher BMI and more physical complaints 
to participate. However, given the recommended age range 
for BIA of less than age 40 and 40 years or older for the bone 
density measurement, age itself is unlikely to have been the 
reason for the difference in participation. 
Evidence on the efficacy and usefulness of individual health 
promotion activities is in discussion at present 1,2,9-11. The 
OXCHECK project concluded that the benefits of health 
checks were sustained over three years. The main effects 
being dietary changes and reduction in the level of choles- 
terol concentrations4L The LIVE FOR LIFE health promo- 
tion programme on changes in workers' absenteeism con- 
cluded that programme participants experienced an average 
of 4.6 fewer absentee hours compared with non-participants, 
after controlling for baseline absenteeism, gender, race, 
education, and age 43. Another mobile worksite health pro- 
motion programme in Arizona concluded that benefit-to- 
cost ratio for the entire programme resulted in a saving of 
$ 3.60 for every dollar spent. This programme showed that 
mobile worksite health promotion programmes can be effec- 
tive in reducing employee health care expenditures among 
both programme participants and non-participants 44. Finally, 
a mobile worksite health promotion programme inOklahoma, 
USA, reduced employee health risks by measuring blood 
pressure, cholesterol total and total/high-density lipoprotein 
ratio, body fat percentage, and submaximal fitness 45. 
Some of the limitations of this study may be as follows. First, 
our population from a bank and an industry are not neces- 
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sarily representative for other banks or other industry nor 
for the Swiss population at large. Nevertheless, elf-per- 
ceived health status was comparable to the results of the 
1997 Swiss Health Survey: Also, our sample from two major 
companies allows us to control s some unknown potential 
confounders in future multivariate analyses. Second, the 
voluntary nature of the participation makes the study 
vulnerable to selection bias. For quite obvious reasons, 
most studies of worksite health promotion programmes do 
not report participation data 32. Data on whether healthier 
employees tend to participate more in worksite health pro- 
motion programmes are inconsistent. In some studies, 
healthy employees were neither more likely to be inten- 
ders46 nor to be actual participants 38 in worksite health pro- 
motion programmes. In another study, employees at lower 
behavioural risk tended to participate more in worksite 
health promotion programmes 34. These divergent findings 
may simply be an indicator of the complexity 0s factors 
that determine participation, including personal and job 
factors, which are, among other factors, intimately related to 
gender 3z37,39. Third, the cross-sectional nature of the study 
cannot answer questions as to whether these worksite health 
promotion programmes have any tangible ffects on health 
outcomes. As already men mentioned, worksite health pro- 
motion programmes may have an economic impact for the 
employer 44, but they don't seem to improve job satisfac- 
tion 47. Aldana has shown some positive effects on cardio- 
vascular health risk factors of employees through implemen- 
tation of worksite health promotion programmes over a 
period of one and a half years 4s. But even then we do not 
know the long-term benefits of such interventions on risk 
factor modification or health outcomes, such as coronary 
heart disease. 
In this project, a large bank and an industrial company in 
Switzerland invested in a mobile worksite health promotion 
programme to screen employees for individual health risk 
and pursue risk reduction through counselling, health edu- 
cation, and referral to appropriate medical treatment. We 
have conducted a follow-up survey in order to obtain parti- 
cipants' feed-back on perceived usefulness of the Check Bus 
project as well as on possible behavioural modifications 
that resulted from the participation. The results have been 
analysed and will be published in the near future. Finally, 
the data set from the project contains information on many 
psychosocial variables as well as physical measurements of 
some known health risk factors and actual changes in the 
end organs. This data set from a large sample will enable us 
to explore more in depth the interface between psychosocial 
factors and health risk factors as well as participants' per- 
ceived health. 
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Conclusions 
When planning worksite heath promotion programmes, 
consideration of structural aspects of interventions i  likely 
to be just as important, if not more important, than indi- 
vidual factors. Consideration of specific target population 
characteristics, including motivations and incentives as 
weI1 as structural constraints may improve participation 
rates in worksite health promotion programmes among 
employees. 
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Zusammenfassung 
Methodik des nationalen Projekts ,,Check Bus" 
Fragestellung: DeC betr[eb]khen Gesundheitsf6rderun9 wird 
~unehmende Bedeutu~g beigemessen. Oieser Ar'tike~ beschreibt 
die B.~Sethoden, die in einer landesweiten PrOventionskam- 
pagne in zwei gros.sen Schweizer Firmen, e[ner Bank und 
einem lndustrieunternehmen, zur Anwendung kamen, Dan 
Z[e~ des Proiekts war e[nerseits, das aHgemeine Gesundheits~ 
bewusstsein der Be[egschaft zu f6rders, asdererse[ts, den 
Untemehmen e[ne atIgemeine Gesundheit~ana~yse ihrer An- 
gestaHten aB Basra for zukSnft[ge Gesundheitsf6rderungs- 
proiekte bereitzustx~Hen, Neben k~assischen Methoden der Ge~ 
sur@heitsf6rderun~ kamen auch neue Untersuchungsmetho- 
den [m Forschungsberekh zur Anwendung, 
Methoden: Die :<ei[nahme am Programm war freiwiNg und 
kosten[os, Da5 Programm richtete sich an nsgesamt 25243 
Angesteilte der beiden Unternehmen. i~a Check Bus wurde e[n 
schrh%Iicher Fragebogen auf VoItst~nd[gke[t kon1:roI~[ert und 
med[zinis{:he Untersuchungen durchgefObrt (z.B. Nutdruck, 
Bfuttest, U~traschaHurRersuchung der Ha[sgef~sse, Messung 
der Kr~_ochendichte, Aupenunte~suchung etc.), Die pers6n~ir 
Untersuchungsres@tate ,und e[ne ~nformat[onsbrosch(ke wur~ 
den den Tei!nehmeG~ an ihre Pr[vatadresse geschkkt, FOr te~e- 
fonische AuskOnfte wurde erie ,,Hot Iine" eingedchtet. Die 
Unterneh.w~en rh eIten Gesundhe[tsber[chte [n anonymisierter 
Form. Dan ?rogramm ~ief veto August 1996 bis August 1998. 
Resultate: ~nsgesamt beteif[gten sich 10321 Personen am 
Proiekt (Tei~nehmerquote 41%}. FOr die verschiedenen Uster~ 
suchungen, die angeboten wurden, variierten die Teiinahme- 
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muster nach AIter, H[erarchie im Betrieb, Body ~lass ~nde~( 
und Anxah[ k6rperticher 8eschwerden der AngesteHteno Einige 
Variabten ze[gten f~r verschiedene U~tersuchungen, w~hrend 
ande~e entgegengesetzte ~ aufwiesem 
Schlussfolgerungen: Die Te[laahmerrate an Gesundheitsf6r- 
derungsprogrammen i  Betrieben ist abh~ng[g yon ind[vidueh 
len und strukture[[en Fakto~ea, die gebQhrend ber~cksichtigt 
werden mL~ssen. Die BedRcksichtig~.,m9 yon spez[fischen Cha.. 
rakterist[ken der Zieipopulation, [nkiusive Motivat[onen und 
Anreize a~s auch strukture[[e Zw~nge verbessem vermutHch 
die 7&i~nahmerrate an Gesundheitsf6~'derungsprogrammen am 
ArbeitspIatz. 
Resum~ 
M~thode du projet national cr Bus~ 
Objectifs: La pr6vention san[taire au travail prend de pIus en 
pius dqmportance, Cet article d6Git ~es m@thodes utH[s@e5 
]ors d'une campagne nationafe de pravention aupr@s d'une 
banque et d'u~e compagnie mdustrie[teo Le hut de ce proiet 
eta[t d'tme [}art de favoriser [a perception de V6tat sa~fitafre 
des empIoy~s, et d'autre part d'anMyser Ja s[tuat[o~ san[taire 
gen&a[e des deu• r affn de fa[re avan<er des 
prcjets d'am~iiorations Rout re future Outre ~es re%rhodes clas- 
s[ques, de nouvelfes m~thodes ont 6t~ appHqu~es dana ~e 
dome[he de Ia recherche~ 
M~thodes: La partkipation au programme ~tait vo[ontaire t 
gratuiteo Le programme s'adressait aux 25243 emp~oy~s des 
deu• compagnies, Su~" place se trouvait un bus mobile, Le pro- 
gramme consistait an un questionnaire, des examens medi- 
caux (par e• pression saaguMe, test sangu[n, u[trasoa 
des art&ca carotides, ost@odensitom6trie, }~amen des yeux, 
etco), hes resultats personnels des examens a[nsi qu'u~e 
brochure d'informat[ons ont ~t~ envoyes ~ Yadresse pr[v@e 
de~ pa~[cipants, Pour des renseipr}ements N@hon[qu~s, un 
num(.,ro sp~cia! ava[t ~te install& Lea deux compagn[es ont 
re~u rapport base sur Ies donn~es i~dividueHes des emptoyes 
et montrant ~a situation grn@ra]e, Ces r Wont pan 
eu acc%s aux dosn~es individueItes. Le programme a eu ~ieu 
entre no[it 1998 et ao('~t 1998, 
R~sultats: 10321 emp~oy6s ont pa~icip~ au programme (quote- 
part de 41%). Pour [es cliff, rents e• offerts, des 
rood@lea de participation etaient [destifiab~es selon Page, Ie 
statut professionneJ dana i'entrepr[se, ~qndice de masse cor- 
pore[~e et ~e hombre de dJffk@t~s physiques des emp~oy~s~ 
Qua~ques vadabIes montraient ~e re@me tendance pour d[f.- 
fr tests, a~ors que d'autres pr@sentaient des tendances 
op#osees. 
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Conclusions: La participation g un programme de~ pr~ve~'~tie~ 
sanitaire sur le lieu de travail eat ie r~s~Atat d~u~e i~teractie/~ 
compiexe des facteurs indiv idueb et structur@so ~ faut re~ 
specter ces facteurs dana ~e cadre des p~ogrammes de pre- 
vent ion sasiteire 5ur ~e ~ieu de t rava i l  Le fair de prer~dre en 
<o~3s{d&ation ~es {araGeristiques p~cifiques de ta populat ion 
v{s~e, en ir~duant ies motivat ions at st imubt{o~s aussi bier~ 
qua Ies co~strai~te5 struGurel~es, peut vraisembIab[ement 
ar r~ orer les tat.~x de par• des employes k des program~ 
rues depr@ventior~ sanitaire sur [e lieu de travai l  
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Appendix 
Cholesterol (mmol/I) 15 - 19 162 4.4 0.8 
20 - 24 729 4.8 0.9 
25 - 29 1355 5.1 0.9 
30 - 34 1662 5.4 1.0 
35 - 39 1412 5.6 1.0 
40 - 44 1189 5,9 1.0 
45-49  1210 6,1 1.1 
50 - 54 1186 6,2 1.1 
55 - 59 711 6.2 1.1 
60 - 64 217 6.3 1.1 
HDL-Quotient 15 - 19 2 3,1 0.8 
20 - 24 7 3.6 0.7 
25 - 29 48 3,7 1.1 
30-34  119 4.1 1.3 
35 - 39 296 4.5 1.5 
40 - 44 694 4.4 1.3 
45 - 49 803 4.6 1.4 
50 - 54 752 4.6 1.3 
55 - 59 494 4.6 1.3 
60 - 64 159 4,4 1.3 
Systolic blood pressure 15 - 19 179 123.6 11.8 
(rnrnHG) 20 - 24 794 123.3 11.4 
25 - 29 1428 123,5 12.1 
30 - 34 1722 124,4 12.1 
35 - 39 1451 124.9 12,3 
40 - 44 1225 125.8 12.6 
45 - 49 1260 128.0 14.7 
50 - 54 1222 130. I 15.3 
55 - 59 733 132,1 16.4 
60 - 64 229 135.4 16.7 
Diastolic blood pressure t 5 - 19 179 66.8 7.7 
(mmHG) 20 - 24 794 69.8 7.8 
25 - 29 1428 71.1 7.7 
30 - 34 1722 72.7 7.9 
35 - 39 1451 74,1 8.3 
40 - 44 1225 74.7 8,8 
45 - 49 t260 76.6 9.9 
50 - 54 1222 77.3 10.0 
55 - 59 733 78.4 10.2 
60 - 64 229 78.8 10.6 
3.5 3.9 4.3 4.8 5.3 
3.7 4,2 4.7 5.3 5.9 
4.0 4.5 5.0 5.6 6.3 
4.2 4.7 5.3 6.0 6.6 
4.4 4.9 5.5 6.3 7.1 
4.6 5.2 5.8 6.5 7.2 
4.8 5.3 5.9 6.7 7.5 
4.9 5.4 6.1 6.8 7.5 
5,0 5.5 6.2 6.8 7.6 
4.9 5.5 6,2 6.8 7,6 
2.5 2.5 3.1 3.6 3.6 
2.4 3.1 3.6 4.3 4.3 
2.4 2.8 3.5 4.5 5.4 
2,6 3.2 3.8 4.7 6.1 
2,8 3.4 4.3 5,3 6.5 
2.8 3.5 4.3 5.2 6.t 
3.0 3.6 4,3 5.4 6.4 
3.1 3.7 4,4 5.3 6.4 
3,1 3.7 4.4 5.3 6.2 
2.9 3.4 4,4 5.2 6.0 
108,0 116.0 125,0 131.0 136.0 
108.5 116.0 124,0 131.0 137.0 
108.0 115.0 124,0 132.0 138.0 
109.0 116.0 125.0 132.0 139,0 
110.0 117.0 125.0 133.0 139.0 
110.0 118.0 126.0 134.0 139,0 
110,0 118.0 128.0 136.0 146.0 
112.0 120.0 130.0 138.0 149.0 
113.0 121.0 130,0 140.0 153.0 
115.0 124,0 135.0 144.0 158,0 
57.0 61,0 67.0 73.0 77.0 
60.0 65.0 70.0 75.0 80.0 
62.0 66.0 71.0 76.0 81.0 
63.0 68.0 72,0 78.0 83.0 
64.0 68.0 74.0 80.0 85.0 
64.0 69.0 75.0 80.0 86.0 
65.0 70.0 76.0 82.8 89.9 
65.0 70.0 77.0 84.0 90.0 
66.0 71.0 78.0 85.0 92.0 
66.0 72.0 79.0 85.0 92.0 
Table A1  Se lect ion  o f  results. The results o f  examinat ions  per fo rmed 
PS0, P75 and  P90 = percent i les  10, 25, 50, 75 and  90) 
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in the  Check Bus, sp l i t  in to  ten  age  groups  (SD = s tandard  dev ia t ion ;  P10, P25, 
206 Section: International comparison of  health determinants Schilling J, Lee Ch-Y, Faisst K, et al. 
Methods of the National Check Bus Project 
Table A1 (continued) 
~ i iii~ , ~ -  ~~ ~ ~ H~ i
38.7 
37.8 
37.9 
38.0 
38.7 
37.7 
34,5 
37.3 
42~6 
20.0 
~19.0 
180 
17.0 
~15,0 
16.0 
18.0 
13.5 
16.0 
2.7 66.9 
5.0 70.5 
5.4 70.5 
7.0 71.6 
7.5 72.4 
5.9 71.6 
5,6 68.0 
7:9 70.0 
~.0 72.3 
45.6 49.2 
45.9 49.1 
46.1 48,7 
46.7 49.7 
47.4 50.8 
47.5 52.6 
46.9 49;1 
46.4 47~8 
48.4 48,4 
22.6 24.2 
23.6 26.0 
24.1 26.0 
25,0 27.1 
25.5 27.8 
25.9 28.4 
26.8 29.2 
27.1 29.6 
27,0 30.1 
27,1 29.8 
107.5 119.4 
112.0 129.0 
110,0 125.0 
108.0 122,0 
108.0 122.7 
104.0 119.2 
109.0 118.4 
109.5 115.4 
124.0 130.0 
41.0 47,0 52.0 
43.0 49.0 54.0 
42.0 48.0 53.0 
42.0 47,3 53.0 
41.0 47.0 53.0 
41,0 48.0 54,6 
39.0 47.0 53.8 
41.0 50.5 55.6 
36.0 50,0 51.0 
26.0 33.0 41,0 
26.0 35.0 46.0 
24.0 31.0 40.0 
23.0 30.0 40.0 
22.0 29.0 37.0 
22.0 29.0 36.6 
22.0 32.0 40.0 
20,C 29.5 59,4 
18.0 27.0 30.0 
33.0 39.4 
34.0 41.0 
33.0 39.0 
32.0 39,0 
31.0 37.0 
30,0 35.6 
32.0 38.4 
29.0 38.8 
23.0 30.0 
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